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full  part  in  helping  society  meet  the  challenge  of  sustainable  development,  the 
momentum for change needs to continue and increase (HEFCE, 2008b). 
The  UK  faces  major  challenges  to  manage  waste  sustainably.  Mandatory 
household recycling targets have been set and driven by legislation deriving from the 
European Union (EU). The Waste Hierarchy is also a useful framework that has become 
a cornerstone of sustainable waste management, setting out the order in which options 
for waste management should be considered based on environmental impact (DEFRA, 
2002).  In  2000,  Department  for  Environment  Food  and  Rural  Affairs  (DEFRA) 
published the first Waste Management Strategy for England and updated it in 2007 
(DEFRA, 2007b), Scotland (Scottish Environment Protection Agency (SEPA), 2003), 
Wales (Welsh Assembly Government, 2002) and Northern Island (Department of the 
Environment (DoE), 2006). For municipal solid waste (MSW) in England, a two-tier 
system is adopted in waste management. The Waste Collection Authority (WCA) is 
responsible  for  waste  collection  and  the  Waste  Disposal  Authority  (WDA)  is 
responsible for waste disposal. A few Unitary and Metropolitan Authorities serve both 
functions. The performance of local authorities (LAs) is evaluated by Department for 
Environment, Food and Rural Affairs (DEFRA) every year.  
In 1997, only 7% of England’s household waste was recycled. In 2009, it had 
reached  37%  (DEFRA,  2009).  However,  England’s  LAs  must  continue  to  develop 
appropriate waste management strategies if they are to reach their statutory targets and 
match the performance of other EU countries. Household recycling requires people’s 
willing to recycle and the supporting infrastructure for them to do so. Each LA has to 
adapt to its own socio-economic conditions, so it is not possible to develop a ‘one-size-
fits-all’  waste  management  system.  One  might  expect  that  these  adaptations  would 
apply particularly to university towns and cities where the population is periodically 
boosted by a significant influx of young people, but very little evidence exists on the 
impact of universities on waste arisings and management. 
HEIs  are  finding  that  waste  management  issues  are  being  forced  up  the 
management agenda. The environmental impacts associated with the disposal of waste 
are now recognised as making a key contribution to the overall environmental impact of 
the  organisation  for  many  HEIs.  In  addition,  the  increasing  numbers  of  statutory 
requirements, coupled with Landfill Allowance Trading Scheme (LATS) and escalating 
landfill tax means that addressing waste management issues is becoming an important 
priority. 18  
(TPB) model. From 106 respondents, this study showed that the TPB model could only 
explain  33.1%  of  the  variance  in  students’  decision  to  participate  in  recycling  and 
augured that a single mathematical model alone is not adequate enough to understand 
students’  recycling  behaviour.  The  second  survey  investigated  other  factors  that 
influence  students’  recycling  behaviour  and  compared  their  self-reported  knowledge 
against tested knowledge.  
Chapter 8: General discussion  
In  the  chapter,  results  from  different  studies  in  this  thesis  were  related  and 
discussed as a whole. This research has contributed to existing knowledge and thinking 
in  this  subject  area  in  several  ways.  The  principal  of  these  are  stated  below,  and 
discussed as appropriate in the general discussion.  
·  HEIs  like  local  authorities  should  be  held  accountable  for  sustainable  waste 
management and regulated in a similar way. 
·  Transient  population  such  as  university  students  needs  support  of  strong 
infrastructure  and  service  provision  in  order  to  make  recycling  behavioural 
change.  
·  Education campaigns and interventions need to cater for the need of the student 
as a transient population.  
Chapter 9: Conclusion  
This  chapter  forms  the  conclusion  of  the  thesis  and  summarises  the  main 
findings  of  this  study  and  consists  of  a  summary  and  recommendation  for  future 
projects. 27  
·  A university-wide co-ordination; 
·  Adequate communication and knowledge; 
·  Well planned infrastructure; and 
·  Reliable contractors. 
HEIs are often characterised by extensive bureaucracy, lack of integration due to 
decentralised management, high staffing levels with unclear chain of responsibilities 
and  high  turnover  of  staff  and  students  (Velazquez  et  al.,  2005).  Previous  studies 
suggest that strong leadership, the support of senior administrators and the adoption of a 
clear environmental policy are critical components of successful environmental projects 
(Richardson, 2007, Velazquez et al., 2005). 
Despite  the  future  or  long-term  benefits,  a  lack  of  funding  remains  a  major 
concern for all involved in sustainability initiatives (Dahle and Neumayer, 2001, Levy 
and  Dilwali,  2000),  and  it  is  often  difficult  to  overcome.  It  is  essential  that  all 
stakeholders  see  environmental  initiatives  as  effective  and  ‘making  a  difference’ 
(Davio, 2001). It is also important that they understand and realise the negative impacts 
if the initiatives are not implemented (Carpenter and Meehan, 2002). 
Leading  and  co-ordinating  waste  management  initiatives  is  difficult  in  large 
organisations such as universities which often comprise hundreds of departments and 
divisions  with  thousands  of  staff  and  students.  One  means  of  ensuring  effective 
implementation  is  to  appoint  an  individual  who  is  responsible  for  co-ordinating  the 
environmental management and performance of the institution. According to a study by 
People & Planet (2009), 84 out of 126 UK universities have employed at least one full-
time and one part-time staff with a clear stated environmental function in the university. 
The level of responsibility and influence of environmental staff varies from university 
from university. General areas for day-to-day  management include coordinating  and 
leading  the  delivery  of  a  University's  waste  management  strategy;  monitoring  and 
ensuring  legal  compliance;  developing  and  implementing  sustainable  procurement 
policies;  writing  environmental  reports;  and  liaising  with  staff,  students,  other 
universities, local authorities, contractors and regulators. 
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(Japan)  appliances and books to be reused by new students. It started in 1999 and has 
become a national programme across Japanese universities. 
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Moving Towards 
Zero Waste (UK) 
HEFCE  funded  this  project  within  its  Leadership,  Governance  and 
Management Fund. The aim of the project was to work with HEIs in different 
English regions to implement, improve and extend reuse schemes in student 
halls of residence and on campus. 
http://www.lse.ac.uk/collections/envi
ronment/OurInitiatives/WasteAndRe
sources/ZeroWasteHefce.htm 
(Last accessed Nov 2 2009) 
 
Programme 
Rhodes University 
(South Africa) 
The study considers the use of paper by academics and student computer 
laboratories at Rhodes University as a basis for identifying areas to reduce the 
amounts used and increase rates of recycling. 
(Amutenya et al., 2009)  Research 33  
·  This project was externally supported by Bristol City Council. To some extent, 
this project is not representative, since this type of support may not be available 
to other HEIs in the UK.  
 
2.4.3.2  Case study 2 - Recycling in Southwark Project (CRISP) 
Aim of the project  
The aim of the project was to encourage reuse, recycling and increase awareness 
of  the  waste  issues  in  student  halls  in  London  (Recycling  in  Southwark  Project 
(CRISP), 2006).  
Project description 
This project was running between October 2004 and March 2006 and worked 
with  21  universities  and  185  halls  participated.  Each  hall  manager  was  visited  to 
establish existing and potential external recycling facilities. Once the external recycling 
facilities were put in place, internal kitchen recycling bins were set up. Two sets of 
questionnaire  surveys  were  carried  out.  One  was  to  assess  the  current  waste 
management practice and the other one was to ascertain student attitude and behaviour 
towards recycling (Recycling in Southwark Project (CRISP), 2006).  
Key findings  
The  key  findings  of  this  project  are  summarised  as  follows  (Recycling  in 
Southwark Project (CRISP), 2006):  
·  Recycling infrastructure  
Existing  recycling  facilities  were  found  to  be  very  limited  and  inconvenient  in 
student halls. Furthermore, those facilitates were underused by students due to lack 
of publicity, infrequent collection and no contact information. 
·  Communication, education and awareness 
The university hall managers and students were found to have little knowledge of 
recycling and university recycling campaigns. In addition, communication needed to 
be emphasised for the cleaners who spoke English as a second language.   
·  Reuse potential  
It was found that huge amount of items which could be diverted form the landfill by 
reusing them. Many universities intend to explore, however, further research and 
data are needed.  
Limitations  
This project was externally funded by the London Recycling Fund, however, 
often  universities  are  restricted  by  their  budgets  and  personnel  for  any  recycling 35  
young people, however little research has been done on students’ recycling behaviour 
especially in student HoR. University students generate substantial amounts of waste 
throughout term-time and particularly during end-of-term periods when they move out. 
As  with  other  types  of  high-density  housing,  HoR  often  struggle  to  achieve  high 
recycling rates (WRAP, 2009). Timlett and Williams (2009) shows that of the 59 ‘high 
density’ local authorities (≥28 persons per hectare), only 5 perform above the national 
average. 
On  the  other  hand,  the  buying  power  of  young  adults,  especially  university 
students, has increased dramatically in recent years (Mangleburg et al., 1997, Soyeon, 
1996). This is important in terms of sustainable waste management for a number of 
reasons. Young people have different lifestyles compared to the general public. They 
generally have less familiarity and experience with purchasing products compared to 
older  consumers  (Mangleburg  et  al.,  1997)  and  have  little  experience  of  taking 
responsibility for domestic waste management activities, especially recycling (Gunton 
and Williams, 2007). As the unit prices of new clothing have declined substantially, 
‘fast fashion’ provides the marketplace with affordable clothing aimed mostly at young 
people.  Therefore,  at  the  end  of  each  academic  year’s  moving-out  period,  a  large 
quantity of clothes are thrown away by students as items which are no longer required 
or cannot be transported or stored. 
Over  the  last  40  years,  a  relatively  small  number  of  studies  have  examined 
university  students’  recycling  behaviour  (Allen  et  al.,  1993,  Amutenya  et  al.,  2009, 
Boyce and Geller, 2001, Couch et al., 1978-1979 , Geller et al., 1975, Goldenhar and 
Connell, 1993, Gunton and Williams, 2007, Katzev and Mishima, 1992, Kelly et al., 
2006a, Ludwig et al., 1998, Luyben and Cummings, 1981-1982, Luyben et al., 1979-
1980, Mason et al., 2003, Mason et al., 2004, McCaul and Kopp, 1982, Pike et al., 
2003, Witmer and Geller, 1976). Many of the studies are from North America and focus 
on  short-term  manipulations  of  specific  conditions  whose  effects  were  measured  to 
prompt  recycling  behaviour.  A  few  studies  reported  the  effectiveness  of  monetary 
incentives  in  increasing  recycling  behaviours  (Geller  et  al.,  1975,  Luyben  and 
Cummings,  1981-1982);  flyers-only  appeared  to  be  the  least  effective  intervention 
technique (Witmer and Geller, 1976). Nevertheless, removal of the reward resulted in a 
return to baseline results (Couch et al., 1978-1979 ).  
Austin  et  al.  (1993)  demonstrated  the  effects  of  informative  prompts  on  a 
university campus by placing signs over the bins. The results showed that prompts were 
effective only if they:  39  
It  is  possible  that  the  TPB  model  does  not  adequately  explain  recycling 
behaviour,  especially  amongst  young  adults  with  little  experience  of  daily  waste 
management operations. Although there is substantial evidence that supports the TPB’s 
ability to predict recycling intention and behaviour, a large proportion of the variance 
remains unexplained. As a consequence, additional factors have been included in some 
previous studies. In theory, the TPB model is open to inclusion of additional variables 
as long as there is a strong theoretical justification for their inclusion and the variables 
can explain a significant portion of unique variance in the behaviour (Ajzen, 1991). The 
TPB forms the conceptual framework of this part of the study: 
·  Intention 
A central proposition of TPB is that behavioural action is a direct, positive function of 
behavioural intention. 
·  Environmental attitudes 
Environmental attitudes often play an important role in pro-environmental behaviour, 
many  studies  in  the  literature  have  found  that  the  effect  of  attitude  towards 
environmental behaviour is positively related to environmental behaviour (Barr et al., 
2003, Kollmuss and Agyeman, 2002, Scott, 2002). The attitude-action gap is known as 
the  discrepancy  between  an  individual’s  verbal  and  actual  commitment  towards 
environmental issues (Pickett-Baker and Ozaki, 2008); this can be a big challenge for 
university  recycling  programmes  (Chung  and  Leung,  2007,  Gunton  and  Williams, 
2007). 
·  Subjective norm 
Subjective norm is regarded as an individual’s perception of the moral correctness or 
incorrectness  of  performing  behaviour  (Ajzen,  1991).  People  are  often  motivated  to 
recycle by actual pressure they receive from family and friends to do so (Ajzen, 1991). 
Jennings (2004) carried out a study of recycling behaviour and attitudes on first year 
university students in North America and found that students who believed that the 
norm was for their peers to recycle reported a greater recycling procedural knowledge 
(what, where and how to recycle) and they conformed to this norm. However, this norm 
is often not internalised since they have no desire to improve their recycling habits. 
·  Perceived behavioural control (PBC) 
PBC  (Ajzen  and  Madden,  1986)  is  defined  as  ‘a  person’s  estimate  of  how  easy  or 
difficult  it  will  be  for  him  or  her  to  carry  out  the  behaviour’.  The  most  important 
determinant  of  recycling  behaviour  is  access  to  a  structured  and  institutionalised 
program  that  makes  recycling  easy  and  convenient  (Derksen  and  Gartrell,  1993).  47  
 
provided  by  posters,  signage  and  traffic  card  feedback  system.  The  schemes  were 
enhanced and optimised by using different communication techniques such as staff and 
student training, assistant website and newspaper coverage. At the final stage of the 
‘Green Academia’ study, students’ recycling behaviour was examined using the Theory 
of Planned Behaviour (TPB) model. The model has been applied to studies to make a 
link among beliefs, attitudes, behavioral intentions and behaviors in various fields. In 
addition, an online survey was carried out to investigate factors that shaped students’ 
recycling behaviour and also compared students’ actual waste knowledge with their 
reported knowledge. This study set out a framework that can be used to design green 
projects  and  investigate  how  different  factors  could  have  direct  and  influential 
consequences for scheme design. At the core of this framework of scheme design is the 
so-called ‘ISB model’ which explains that a successful recycling scheme needs three 
factors  –  convenient  infrastructure,  tailored  service  provision  and  behaviour  change 
techniques  where  infrastructure  and  service  provision  should  always  be  prioritised 
before behavioural change techniques take place. The research also took the opportunity 
to investigate any encountered problems during the study; discussed and summarised 
them in each individual chapter.   56  
area, especially as most are using private contractors for waste collection. As waste 
from HEIs is legally household waste, a mutually beneficial agreement with their local 
authority that dry recyclables can be collected at low cost and subsequently contribute 
to the achievement of local targets seems like a sensible option. However, it is clear that 
there is a lack of accurate and reliable data on waste arisings from UK HEIs, which can 
only be due to private contractors not collecting this information or HEIs not requesting 
it.  As  all  LAs  have  a  mandatory  recycling  target  to  accomplish  on  their  household 
waste, they are obliged to collect reliable and accurate data. Waste contracts for UK 
business generally fall into the following four categories (WRAP, 2007): 
·  Pay by lifts (organisations are charged a fee when their bin(s) is emptied); 
·  Pay by weight (organisations are charged according to the weight of waste 
collected); 
·  Pay by containers (an uncommon contract; organisations are charged an annual flat 
fee based on provision of bins); and 
·  Reduced fee for general waste reduction (uncommon; often negotiated by big 
organisations who can sign a contract nationally e.g. a big chain supermarkets). 
Generally there  are two types of  waste data used to quantify  waste  arisings: 
volume and weight. Weight data has palpable advantages, as it is more accurate and 
consistent  than  volume-based  data.  However,  except  for  Pay-By-Weight  contracts, 
weight data is often not provided by contractors and so volume/weight estimations are 
usually used. Conversion factors (otherwise known as densities) of waste streams have 
no universal standard in the UK. The discrepancy among different sources is often the 
cause of data divergence; the conversion factors from DEFRA for household waste are 
1.6  times  higher  then  WRAP’s  (see  Table  4.5).  Volume-based  costing  is  often 
inaccurate. Different descriptions used to categorize dry recyclables probably lead to 
conversion factors being collectively higher then the true values; this may result in HEIs 
being  overcharged.  In  addition,  without  accurate  data  it  is  impossible  to  either 
accurately benchmark performance or identify best practice. Gathering accurate data is 
fundamental to any intervention strategy for tackling poor performance. Clearly there is 
a need for HEIs to use more robust data collection methods such as the Pay-By-Weight 
system. 
Waste composition data is also essential as it provides crucial information for 
designing and evaluating collection systems, including monitoring material quality for 
recycling schemes. DEFRA’s waste composition analysis report – guidance for local  59  
Northern  Island  and  Scotland  since  2005  and  2006.  It  requires  information  on 
amount  of  waste,  method  of  waste  management,  method  of  collection  and 
containment, detailed recycling composition, destination of recycled and disposed 
material and basic cost data. It allows fast and accurate data collection and provides 
consistent  data  for  planning,  developing  and  monitoring  policies  and  allocating 
resources.  It  also  provides  means  to  monitor  performance  and  cost,  compare 
methods  of  collection,  calculate  diversion  from  landfill,  benchmark  with  other 
organisations  and  identify  best  practice  (Department  for  Environment  Food  and 
Rural Affairs, 2007). However, this system requires certain amount of training to 
use the system effectively and data entry. 
·  It seems that in the HE sector, waste collection services are dominated by private 
contractors despite the fact that waste generated by HEIs is legally classified as 
household waste. There is clearly an opportunity for HEIs to enter into partnership 
with their local authority for the collection of dry recyclables, which should reduce 
costs for HEIs and assist the achievement of local waste management targets. 
  62  
These data were then compiled and arranged in themes. The themes showed how 
a four-phase waste management framework emerged at the UoS. A four-phase waste 
management strategy was introduced to set a framework and a direction of travel for 
waste  management  at  the  UoS,  shown  in  Table  5.1.  Table  5.2  clearly  set  out  the 
qualitative targets of each phase. The main objectives of the four phases were to: 
·  Develop a phased and practical sustainable waste management strategy for a HEI, 
based upon a ‘PESTLE’ analysis and the waste hierarchy, focusing on increasing 
waste reduction, re-use, recycling and composting and using quantitative targets for 
each phase; 
·  Enable the collection of accurate and reliable data using a ‘Pay-By-Weight’ system 
with information on tonnage, numbers of bins per building, size of bins, number of 
collections; and 
·  Reduce the cost of waste disposal and the amount of waste being disposed of to 
landfill. 
   65 
In  2002,  the  UoS  joined  the  Southern  Universities  Waste  Management 
Consortium (SUWMC), which comprised of seven universities in the south of England. 
Its primary purposes were to create a forum to discuss waste-related issues and promote 
sustainable waste management by: 
·  Reducing tendering and contract management costs, 
·  Negotiating a consortium-based, sustainable, long-term waste management contract, 
·  Conducting Duty of Care audits, 
·  Identifying waste minimisation opportunities, and 
·  Sharing information with other members. 
Knowing  that  managing  waste  effectively  required  accurate  quantitative  and 
qualitative information, in 2003, the SUWMC introduced the Pay-By-Weight system 
across its members to their general waste collection systems. The bins used were micro-
chipped and automatically logged details such as: time/date of collection; location of 
bin and bin weight using a specially equipped vehicle. A standard lift price was agreed 
to empty the bins, but beyond this all billing was done on a per tonne rate. Prior to 2003, 
waste  management  costs  were  charged  as  part  of  a  space  charging  system,  but  this 
system did not plainly show the rapid rise in waste management costs or how wasteful a 
particular department was. The new scheme was considered to be transparent, allowed 
operators to match collections with demand and improved the efficiency of the waste 
collection system. Crucially, it allowed the UoS to accurately identify and monitor the 
sources  of  waste  on  campus  to  avoid  unnecessary  costs  in  the  second  phase  of  its 
strategy. In addition, from an operational point of view, the new waste containers were 
easy to manage and manoeuvre, their close-fitting lids eliminated smells and spillages 
and  discouraged  vermin,  and  this  ensured  a  cleaner  and  more  hygienic  service.  A 
detailed discussion about the advantages and disadvantages of different waste collection 
systems at HEIs can be found in Zhang et al. (2008b). 
In order to increase environmental awareness, the UoS held a music-based event 
dubbed –’Environmental Rock’ - in April 2002 to provide a fun event that would attract 
a  wide  range  of  people  from  the  University  and  the  local  community  and  provide 
information about the environment. The event was initiated by a final year Engineering 
student inspired by a song reflecting thoughts on the environment. The Young People's 
Trust for the Environment (YPTE) mentored and funded the first year event (Gunton, 
2009). Environmental Rock subsequently became an annual event at the University and 
is  usually  held  during  April.  The  event  is  supported  by  environmentally-conscious   68 
were reduced. The scheme saved approximately £140k per year and allowed operators 
to further match collections with demand, which maximised the efficiency of collection 
journeys  and  reduced  expenditure,  local  nuisance  from  large  vehicle  noise  and 
vibration, and other associated environmental impacts, such as fuel consumption and 
emissions to atmosphere. 
To  echo  the  University’s  environmental  initiatives,  the  UoS  Students’ Union 
held their first annual Environmental Awareness Week in May 2006. The week-long 
event featured a different environmental theme each day and was filled with activities 
and messages relating to living and working in a more sustainable way. Activities in the 
week included talks by green groups, recycling displays, alternative travel to work days, 
guided walks, guided cycle rides etc. 
A furniture reuse scheme was introduced at the UoS in 2006 in an attempt to 
manage  the  University’s  assets  better.  The  movement  of  staff  –  switching  offices, 
buildings and campuses – as a consequence of management re-organisations generated a 
lot of bulky wastes, including furniture. The furniture collected was first offered to staff 
for reuse before being broken down and sent for recycling. The furniture redistribution 
‘tax’ was the first attempt to reclaim the extra money associated with providing a better 
service for the disposal of a particular waste stream. Money generated by this scheme 
was put back into Estate and Facilities’ waste budget and used to fund the purchase of 
additional recycling facilities, such as internal bins. As well as promoting sustainable 
asset management practices, the scheme has generated considerable cost savings; the 
University saved £77,000 in 2009 alone. 
In 2007, the source separated recycling scheme was expanded to include plastic 
bottles and metal cans. Consequently, by the end of 2007, the UoS had a comprehensive 
campus  recycling  programme  that  serviced  around  400  collection  points,  while 
employing  six  full-time  and  three  part-time  staff.  Collaboration  amongst  different 
departments was fundamental to the programme. The Campus Services Manager and 
the  Environment  Manager  now  took  responsibility  for  working  with  the  campus 
community to incorporate waste reduction, reuse, recycling and sustainable practices 
into  all  aspects  of  University  business.  They  also  took  the  lead  on  sustainable 
procurement for all goods and services and trained staff at all levels in environmental 
issues and responsibilities. 
The first annual waste audit was organised in 2007. Its purpose was to monitor 
the  progress  of  the  existing  recycling  schemes,  identify  recycling  opportunities  or 
opportunities to strengthen the current waste and recycling program on campus. The   71 
<3,900 tonnes in 2007/08, despite the number of staff and students staying stable. This 
equates  to  72  kg  per  person  per  year  in  2007/08.  The  total  waste  reduction  can  be 
explained  by  some  initial  problems  in  collecting  performance  data.  In  the  first  two 
years,  the  system  was  only  able  to  achieve  a  two-thirds  data  capture,  despite  the 
Contractor’s claims that the weighing systems on all vehicles were regularly checked 
and calibrated. Recognising that the Contractor lacked experience of using the system, 
the UoS worked with the Contractor to monitor and improve their performance. Two 
years  after  the  start  of  the  contract,  the  pay-by-weight  system  stabilised  and  more 
complete datasets became available. 
Figure 5.3 shows that in 2007/08, the UoS recycled 72% of its general waste, 
with a 75% reduction of waste going into landfill compared to 2004/05. By increasing 
the recycling rate and reducing waste production since 2004, the University has been 
able to save £40,000 annually and more than £125,000 in total even though the unit cost 
of  waste  treatment  has  increased  over  the  last  four  years  due  to  substantial  annual 
increases in the UK’s  Landfill Tax. Figure 5.4  shows that  general waste arising by 
month  for  the  last  three  years  using  the  Pay-By-Weight  system.  It  reveals  that  an 
increase in waste production levels at the start of new terms when the students return to 
campus (October, January, March) and an increase in waste production towards the end 
of the term (May –July). The total amount of general waste produced has decreased 
over  these  three  years.  Figure  5.5  shows  that  monthly  cost  of  waste  disposal  of 
including general, hazardous, electrical and electronic waste for the last three years. 
   90 
Overall, the level of satisfaction with key elements of the recycling schemes was 
consistently high. Figures 6.6a-c show that respondents from Hall C (‘kitchen twin bin 
scheme’) were generally more satisfied with the convenience of the scheme and the size 
and location of the recycling bins compared to Hall A (‘bedroom bin scheme’) and Hall 
B (‘bedroom bag scheme’). 
Despite  students’  awareness  and  participation  being  relatively  high,  there  is 
clearly  still  room  for  improvement  to  the  scheme  (Table  6.4).  Between  44-59%  of 
students felt that they did not recycle everything they could and they also reported on 
what would encourage them to recycle more, as shown in Table 6.5. An average of 34% 
students agreed that knowing what to recycle would encourage them to recycle more, 
even though they were informed about the recycling schemes by several mechanisms at 
the beginning of the academic year (see Section 6.2.3).  
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successful  scheme  start  up  and  it  needs  to  be  given  a  high  priority  at  the  scheme 
planning stage. Communal kitchens proved to be the most convenient location for bins 
as students produced most of their dry recyclables during cooking, and it is relatively 
easy for the university’s cleaning staff to empty the bins regularly and take the material 
to  a  recycling  point.  Another  benefit  of  the  scheme  is  that  there  is  no  increase  in 
workload for the halls staff therefore there is no extra labour cost.  
Convenience appeared to be the main influencing factor for recycling materials 
in certain locations. Figure 6.2 clearly showed that paper (including newspapers, white 
paper, magazines, junk mails etc.) was recycled most effectively in students’ rooms 
whereas cardboard, metal cans, plastic bottles and glass containers, which tend to be 
generated when cooking, were collected better where recycling bins were located in 
kitchens.  However,  glass  posed  a  significant  problem  in  a  few  flats.  Some  students 
played an informal, inter-flat competition that used window displays of collected empty 
wine and beer bottles in their communal kitchens as evidence of their ability to consume 
alcohol  rather  than  recycling  them  (see  Appendix  L).  Since  glass  containers  are 
relatively heavy, students were subsequently reluctant to carry the accumulated glass to 
recycling points and so it often built up in some kitchens and eventually needed to be 
removed  by  the  university’s  cleaning  staff.  This  again  shows  how  some  students’ 
lifestyles are detrimental to effective waste management operations, particularly in high 
density accommodation. 
A  convenient  scheme  may  also  help  to  maintain  a  low  contamination  level. 
Relatively  high  contamination  levels  were  found  at  Hall  A  with  the  ‘bedroom  bin 
scheme’ and Hall B with the ‘bedroom bag scheme’ in comparison to Hall C with the 
‘kitchen twin bin scheme’. Plastic bags and bagged general waste were found to be the 
main source of contamination in recycling loads. At the start of the schemes, when 
recycling bins were distributed to the halls, each student was given a USB flash drive 
with detailed instructions on the items that could and could not be placed in their new 
recycling bins. The ‘kitchen twin bin scheme’  hall achieved the lowest contamination 
level was possibly because as here the University’s cleaning staff manually picked out 
any obvious contaminants before they placed recyclables into external recycling bins. 
They  also ensured that the black bin bags being used to carry the recyclables were 
reused or disposed of in general waste bins.  
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Contamination can be either ‘innocent’ or ‘deliberate’. Innocent contamination 
is  often  from  students  who  are  not  sure  whether  an  item  should  or  should  not  be 
recycled. This type of contamination can be reduced by more effective communication 
and education. Deliberate contamination is from students who have little concern about 
recycling  and/or  contaminate  recyclates  on  purpose.  An  effective  way  to  reduce 
contamination is to place recycling bins next to general waste bins, where space allows. 
The collection service suffered an array of problems in the first five months, 
including: unreliable and irregular collection service; movement of the recycling bins 
without  consultation  with  the  university;  poor  data  provision;  false  and  misleading 
labeling  of  infrastructure  and  poor  communication.  The  unreliable  and  irregular 
collection  service  had  a  significant  impact  on  the  project,  with  negative  impacts 
including:  overflowing  and  unsightly  recycling  bins;  breeding  of  flies  and  vermin; 
operational and logistical difficulties for the halls staff; de-motivation of students for 
participation and disagreements between project partners. The schemes were monitored 
(by the research team) on a regular basis – although the contractor was unaware of this. 
The situation was partially remedied by a ‘crisis meeting’ in which the waste contractor 
agreed to significantly improve performance. However, the failure of the contractor to 
provide a reliable service significantly reduced the students’ enthusiasm for recycling. It 
is highly likely that a better quality service from the contractor would have resulted in 
higher recycling and participation rates.  
A combination of methods were used in order to raise students’ awareness and 
tackle contamination of recycling bins, including posters, feedback cards, training and 
meetings. From April 2008, ‘traffic light cards’ were also issued to students periodically 
in  order  to  ease  contamination.  Nonetheless,  no  significant  improvements  were 
observed at Hall A and B with bedroom recycling facilities by the end of the academic 
year. This is because behaviour change tools should be backed up by an appropriate 
recycling infrastructure. Without a convenient recycling infrastructure in place, these 
techniques alone have very little effect. 
The success of a recycling service is highly dependant on the number of people 
who participate in the service and the frequency of its use (Bolaane, 2006, Davis et al., 
2006,  Perrin  and  Barton,  2001).  Despite  students’  awareness  and  self-reported 
participation rates being relatively high, the results of the student satisfaction survey 
should be interpreted with caution in view of the low response rate of 15%. Recent  
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typical UK households; this suggests that food waste prevention campaigns specifically 
targeting students might be required at HEIs. The evidence suggests that in order to 
achieve higher recycling rates, the student population needs easy-to-use, convenient and 
tailored infrastructure and service provision, and regular, carefully timed and tailored 
communication and feedback. 
·  A  waste  contractor  that  can  provide  a  tailored,  reliable,  regular  and  consistent 
collection and disposal service supported by regularly provided high quality waste 
management data is essential for HEIs. 
Without  a  quality  service  from  waste  contractors,  recycling  schemes  cannot  run 
successfully.  The  evaluation  of  service  quality  should  be  carried  out  regularly  – 
preferably independently -  and using  a suitable  set of  agreed transparent and easily 
auditable performance indicators (PIs). 
·  There  are  sound  reasons  for  HEIs  to  collaborate  with  TS  organisations  that 
specialise in reuse and recycling, particularly for material streams that would be 
uneconomic for mainstream waste contractors.  
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Figure  7.4  displays  students’  self-reported  knowledge  against  their  actual 
knowledge level (results from Table 7.4) and their self-reported parents’ knowledge on 
selected topics. Students who answered >7 out of 10 questions correctly were classified 
as  ‘extremely’  or  ‘very  knowledgeable’;  using  this  definition,  a  total  of  10%  were 
deemed to be extremely or very knowledgeable about environmental issue, with 54% 
and 36% deemed to have moderate or no knowledge, respectively. The graph shows that 
many students clearly over-estimated their actual environmental knowledge. There is a 
very  weak  correlation  of  0.22  between  student  claimed  knowledge  level  and  tested 
knowledge level. It means that students reported knowledge was unreliable and many 
students possess less knowledge than they think.  
 
7.3.2.3  Environmental education  
There are many sources that today’s students use for news and information. The 
results shown in Figure 7.5 reveal that although television remains one of the major 
sources of information, the number of students who use conventional media (television, 
newspaper, magazines) has been overtaken by Internet users. Environmental education 
at school is ranked only sixth as a source of knowledge. This result is consistent with 
other responses: when students were asked about environmental knowledge received in 
school, only 5% of them thought they learned ‘a lot’ from school, and large numbers of 
students  reported  learning  ‘only  a  little  or  practically  nothing’  (47%  and  15%, 
respectively). When asked about the quality of environmental teaching at school, more 
than one third (35%) thought that environmental education they received from school 
was ‘poor’ or ‘very poor’. Just over 2% thought their environmental education at school 
was  ‘excellent’  and  19%  thought  their  environmental  education  was  ‘good’. 
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reasons to recycle were: ‘concern about the environment’ (70%), ‘social responsibility’ 
(68%), ‘habit’ (58%), ‘want to make an impact’ (29%), ‘pro-environmental values held 
by the family’ (19%) and ‘childhood experience in nature’ (19%). The top six barriers 
were: ‘lack of recycling facilities locally’ (56%), ‘shortage of storage space’ (29%), 
‘having to wash recyclables before recycling’ (23%), ‘not in the habit of recycling’ 
(18%), ‘no one around me recycles’ (15%) and ‘I don’t know what to recycle’ (14%). 
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Besides the traditional elements of media, the Internet plays an increasingly role 
in children and adolescences’ daily life (Katona et al., 2008) and it was found to be the 
most popular tool for acquiring environmental knowledge in this study. According to 
the UK National Statistics (National Statistics, 2009), 18.31 million UK households had 
Internet access in 2009, and this represented 70% of households and the number is 
increasing every year; 37.4 million adults (76% of the UK adult population) accessed 
the Internet in the three months prior to the survey, of which the youngest age group 
(those aged 16-24) had the highest level of access, at 96%. Given the high level of 
computer literacy amongst today’s university students and easy access to the Internet, it 
may  be  assumed  that  online  learning  systems  have  the  potential  to  encompass  and 
synthesise a fragmented information base. However, more research is needed in the 
future to search for effective methods of online learning. 
National campaigns in the future need to keep mass media attentions on waste 
management issue and work together with HEIs to target university student audiences. 
Kitzinger and Reilly (1997) indicated that a lack of policy events leads to a lack of 
media  interest.  It  is  clear  that  mass  media  raised  students’  awareness  on  waste 
management issues however university students still generally show a lack of specific 
waste management knowledge. To ensure that effective mass media coverage on waste 
issues, the Government should consider what and how information should be provided 
by the mass media. Results from this study show that concerns about the environment 
and  social  responsibilities  are  the  major  driving  force  of  positive  attitude  towards 
recycling.  The  media  coverage  therefore  should  cover  the  relevant  information. 
Previous research show that high levels of media coverage did not last for a long time 
(Sampei  and  Aoyagi-Usui,  2009),  therefore  the  message  needed  to  be  broadcasted 
periodically.  
The  results  show  that  many  students  think  that  environmental  education  at 
school is poor. However, over the past 30 years, there has been growing national and 
international recognition that the challenges associated with environmental degradation 
and sustainable development have important implications for,  and connections with, 
education and schooling (Rickinson, 2002). The concept of environmental education is 
now  widespread  in  national  educational  policies,  curriculum  documents,  curriculum 
development initiatives and conservation strategies. In England, for example, one of the 
requirements of the revised National Curriculum is for schools to: develop (pupils’)  
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transient group, regular (annually repeated) information campaigns are crucial to 
the success of a recycling scheme at an HEI. 
·  This study found that many students believed that environmental issues were 
very  important  to  them.  The  most  important  factor  that  shaped  students 
recycling behaviour was mass media. The Internet especially has become the 
most  popular  method  for  university  students  to  acquire  their  environmental 
knowledge.  On  the  other  hand,  the  results  also  showed  that  many  students 
thought that environmental education at school was poor and there was a general 
perceived requirement for hands-on activities at school. Importance of parental 
influence and habits gained from home were also found to be important factor   
·  This  study  also  compared  students’  self-reported  knowledge  of  waste 
management  issues  with  their  actual  knowledge.  The  results  revealed  that 
students generally had poor understanding of waste management issues and they 
possessed  less  knowledge  than  they  reported.  Although  mass  media  raised 
university students’ awareness of environment issues, but it did not increased the 
students’ knowledge significantly. Results of this survey can be used to guide 
mass media-buying strategies for public health education.  125  
minimise and reduce its environmental impact. Therefore in the future, HEIs like local 
authorities should be held accountable for sustainable waste management and regulated 
in a similar way.  
In  a  time  faced  with  increasing  challenges,  the  economic  and  social 
responsibility drivers are compelling for the HE sector to recognise and take on the 
leadership for waste management. Since 2010, UK universities have been hit with cuts 
as the Government introduces stringent measures to reduce the budget deficit. Many 
HEIs will be affected by unprecedented cuts to funding and many have to save every 
penny.  
In addition, the Government is changing the approach the UK takes to calculating 
the  targets  on  reducing  the  amount  of  biodegradable  municipal  waste  sent  to  landfill 
included in the Landfill Directive. The revised approach will include much more waste than 
currently and will bring the UK approach more closely into line with the approach adopted 
by a number of other EU Member States. The new interpretation of municipal waste based 
on the classification of waste using the European Waste Catalogue expands the definition of 
MSW. If the definition is changed, a lot of commercial waste, currently handled by the 
private sector including waste collected from HEIs by private contractors, will come 
under the scope of the Landfill Directive.  
Furthermore, the cost of landfill tax is rising by £8 per tonne every year. By 
2014/15  the  landfill  tax  will  reach  £80  per  ton  in  the  UK.  By  greening  their  own 
campuses and HoRs, HEIs can teach and demonstrate the principles of awareness and 
stewardship of the natural world, as well as achieve significant economic savings.  
This thesis makes a significant contribution to knowledge and understanding of 
waste management at high-density housing of HEIs, which can be divided into two 
parts.  The  first  part  of  the  study  was  intended  to  give  a  national  picture  of  waste 
management  in  UK  HEIs  and  undertook  a  critical  analysis  of  some  of  the  current 
practice. A nationwide survey was carried out in order to identify, quantify and evaluate 
HEIs approaches to waste management. According to the survey results, in the majority 
of the HEIs, waste management information systems were weak and there was a lack of 
good baseline data at the institutional level. The study then identified specific gaps in 
knowledge and data collection, and gave particular attention to good practice examples 
to highlight successful strategies. It
 was argued that many waste collection services at 
HEIs could be improved. Many universities used the system of charging by volume or 
paying a flat fee every year. These systems often did not reflect the true picture of the 
waste that produced by HEIs. They provided very little data such as tonnages and the 126  
numbers of lifts that HEIs received. However, these are the crucial information to create 
sustainable waste management systems at HEIs.  
The findings from the first part of the study lead to an in-depth investigation of 
effective waste management at HEIs building on a case study that was undertaken at the 
UoS. The resolution spelt out three areas to be addressed in the second part of the study: 
·  Presented and evaluated the development and experience of sustainable waste 
management at the UoS over the last 15 years; 
·  Integrated  three  key  components  in  a  practical  and  representative  theoretical 
model of effective recycling schemes design; 
·  And tested and evaluated the model and function of each component using data 
from the case study of the UoS.   
Under the increasing pressure and costs of waste management in recent years, 
the UoS realised that the way its waste was treated was not only unsustainable, but also 
not effective. The sustainability movement emerged in the early 1990s at the University 
and  over  the  last  15  years,  the  awareness  of  the  importance  of  sustainable  waste 
management has increased significantly. Throughout the 1990’s and early into the new 
millennium, the UoS experimented with a few greening projects such as office recycling 
schemes. However, along the way it was noticed that while the University was amassing 
project  successes  in  a  piecemeal  fashion,  it  was  not  achieving  the  kind  of  deep 
organisational transformation which was fundamentally necessary. In recognition of the 
need  to  go  beyond  showcase-projects,  from  2003  the  University  recruited  an 
environment manager; joined the SUWMC; and introduced the Pay-By-Weight system. 
These efforts were aimed at moving the University beyond the little victories of single 
projects,  toward  sustained  progress  aimed  at  reaching  larger  environmental  goals, 
supported by a professional capacity that could ensure ongoing progress. 
Since the recruitment of the environment manager in 2005, the University has 
build  its  team  of  full-time  and  part-time  sustainability  professionals  to  carry  the 
enormous workload associated with supporting wide-scale engagement, ownership, and 
leadership across a decentralised and complex institution of 30,000 staff, faculty, and 
students. The separation of different disciplines, arenas of responsibility and tiers of 
management  generally  prevent  staff  and  students  from  understanding  the  broader 
context or the overall systems that operate across the institution. This structure became 
a barrier of designing and implementing reuse and recycling schemes when dealing with 
waste management at HoR, because the demands of sustainability are system-wide and 
involve changing organisational culture, behaviours and the entire institutional context.  127  
Future  organisational  structure  models  and  decision-making  processes  must 
enable  effective  interdepartmental  and  interdisciplinary  engagement  within  the 
institution. If the responsibility and leadership for sustainability is under just one group 
or department, in the long term it can create a variety of undesirable tensions and issues 
resulting from a lack of effective coordination and integration. Therefore, developing 
new  governance  structures  and  decision-making  processes  that  distribute  and  co-
ordinate ownership and responsibility for a university sustainability agenda requires the 
leadership of university senior management.  
One of the major contributions of this research is the establishment of the ISB 
model at the HoR. Many greening projects at HEIs only concentrated on campuses and 
ignored  high  density  housing  such  as  student  halls  which  were  considered  hard  to 
achieve high recycling rates. Participation in recycling schemes involves developing 
new  habits.  Many  previous  studies  showed  that  attitudes  towards  recycling  have  to 
change for recycling to become a habit and become ‘normalised’ behaviour. However, 
this research showed that changing a person’s attitude towards recycling can not alone 
translate into the students’ action.  
This study argued that the more transient population is more strongly motivated 
by convenience of infrastructure and service provision, or de-motivated by the lack of 
them. In order to achieve high reuse and recycling rates and change students’ behaviour, 
HEIs  must  provided  adequate  infrastructure  and  convenient  service  provision  to 
facilitate  students’  recycling  behaviour.  This  research  demonstrated  that  strong 
infrastructure  and  service  provision  resulted  in  a  better  recycling  rate  and  weak 
infrastructure and service provision resulted in a much low recycling rate at the HoR of 
UoS. As transient population, the student population living at HoR changes every year. 
Information and education programs are an integral part of the success of the recycling 
schemes. Therefore interventions need to be timed carefully and repeated periodically. 
Educational  campaigns  of  the  UoS  were  designed  to  stimulate  the  ‘perceived 
behavioural  control’  of  the  students,  through  increasing  both  waste  knowledge 
procedural knowledge and by improving the facilitating conditions. Students also need 
to be better engaged and educated in order to make schemes running smoothly and 
avoid abusing the system such as collecting beer bottles after drinking games.  
It  is  widely  accepted  that  the  HE  sector  will  have  to  deliver  significant 
infrastructure capacity over the coming year in order to successfully recycle, re-use, 
treat and disposal of its waste. Therefore, waste contractors have a vital role to play in 
ensuring  the  service  provision  working.  However  HEIs  and  previous  research  often 134  
2)  At towns and cities with a high influx of students, how could the LAs work with 
the universities to encourage students’ recycling behaviour and improve their 
infrastructure, service provision and communication tools to target university 
students?  
3)  As  described  in  Section  7.4.2,  the  potential  of  using  the  Internet  to  engage 
students  in  recycling  needs  to  be  explored.  Emphasis  could  be  placed  on 
comparing different electronic communication methods such as mass e-mails, e-
bulletins, social network sites and the cost and environmental benefits of these 
methods.  140  
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Schematic plan of Bencraft Hall (not to scale) 
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Appendix G Recycling poster provided to each communal kitchen 
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